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Open access under the ElsThe morphological and wetting properties of chitosan ﬁlms containing dansyl derivatives have been
investigated. By means of dynamic contact angle measurements, we study the modiﬁcation of surface
properties of chitosan-based ﬁlms due to UV irradiation. The results were analyzed in the light of the
molecular-kinetic theory which describes the wetting phenomena in terms of the statistical dynamics
for the displacement of liquid molecules in a solid substrate. Our results show that the immobilization
of dansyl groups in the chitosan backbone leads to a pronounced enhancement of the UV sensitivity of
polymeric ﬁlms.
 2012 Elsevier Inc. Open access under the Elsevier OA license. 1. Introduction
Physicochemical properties of natural polymers have attracted
a remarkable interest in the recent years due to their potential
application in the designing of new devices [1–3]. Because of their
biocompatibility, ﬁlms and membranes based on natural polymers
have also been widely used in medical and pharmaceutical applica-
tions, such as biosensors [2], drug delivery vehicles [4–6], water
and waste treatment [7], and biomimetic materials [8,9]. In this
context, polymeric systems derived from polysaccharides have
played an important role due to its excellent capability of being
structurally modiﬁed, leading to the adjustment of their properties
for speciﬁc purposes [10]. As a consequence, the comprehension of
processes concerning the surface modiﬁcations of such systems
has become an important step in the development of new techno-
logical applications.
Chitosan is a pseudo-natural polymer obtained from the deacet-
ylation of chitin (poly-N-acetyl-D-glucosamine) which is a polysac-
charide present in the exoskeleton of crustaceans and insects,
fungal biomass and mollusk shells [10,11]. In particular, chitosan
is derived from the partial or full replacement of a N-acetyl group
in the chitin by an amine group, with the acetylation degree (DA)
varying from null to an unity [11]. Although chitosan presents a
chemical structure similar to that of cellulose, the amine and
hydroxyl groups in its polymeric chain act as potential sites where
intermolecular interactions or modiﬁcations in the chemical func-
tionality take place. These features of chitosan have been widelyevier OA license. explored in different processes, such as metal complexation
[10,12], enzyme immobilization [13], controlled drug releasing
[5,14] and sorption phenomena [10,15,16]. Further, chitosan con-
stitutes an ideal setup to produce functional ﬁlms due to its excel-
lent adhesive properties on solid substrates and high surface
energy [17–20]. A prominent example is the preparation of sensing
ﬂuorescent ﬁlms from the immobilization of dansyl derivatives in a
chitosan matrix [21,22]. Such ﬁlms have been characterized by the
observation of a dual ﬂuorescence associated with the existence of
a twisted intramolecular charge transfer phenomenon [21].
Recently, several works have been devoted to the study of struc-
tural modiﬁcations in chitosan-based systems induced by UV irra-
diation [23–28]. In chitosan ﬁlms exposed to low-intensity UV
lamps, measurements of the static contact angle have revealed
an enhancement in the surface energy with the exposure time
[23]. Such a behavior has been associated with the increasing of
the surface polarity of ﬁlms caused by the scission of glycosidic
bonds and pyranose rings during the photo-oxidation process
[29]. A different scenario has been reported in ﬁlms exposed to a
pulsed KrF laser presenting a high ﬂuence [23,24]. In such a regime,
structural modiﬁcations in chitosan ﬁlms were demonstrated to be
governed by the photo-ablation mechanism which is characterized
by the material ejection and the formation of a foam structure in
the ﬁlm [30,31]. UV effects has also been investigated on polymeric
blends containing chitosan [25,26,28], where a signiﬁcant reduc-
tion of UV sensitivity has been observed. However, chitosan-based
blends exhibit a lowering of the mechanical properties upon UV
irradiation when compared with pure chitosan ﬁlms [25,26,28].
Although the effects of UV irradiation on the physical properties
of pure chitosan ﬁlms and chitosan-based polymeric blends
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chitosan ﬁlms doped with dyes or ﬂuorophore compounds has not
been explored yet. In this work, we study the wetting properties of
chitosan ﬁlms containing dansyl derivatives, in special dansyl chlo-
ride and dansylglycine. Using a pulsed Nitrogen laser presenting a
lower ﬂuence than the ablation threshold, we determine how the
UV irradiation modiﬁes the relaxation dynamics of the contact an-
gle of glycerol drops on the ﬁlms. By applying the molecular-
kinetic theory to describe the time evolution of the contact angle,
we estimate how the surface contribution to the wetting free en-
ergy and the surface density of adsorption sites are affected by
the pulsed UV laser. Our results show that the addition of ﬂuoro-
phore compounds plays an important role in the photomodiﬁca-
tion of surface properties of chitosan ﬁlms.2. Material and methods
2.1. Sample preparation
Chitosan (85% DA) was obtained from Acros and dansyl deriva-
tives were purchased from Sigma-Aldrich. Polymeric solutions
were prepared by mixing in a 1:1 (v/v) ratio dansyl chloride or dan-
sylglycine solutions (0.58 mol L1) in acetonitrile and chitosan
1.0% w/v in 0.25 mol L1 acetic acid. Polymer ﬁlms were obtained
by casting the solutions of chitosan, chitosan-dansyl chloride or
chitosan-dansylglycine onto soda lime glass plates that were previ-
ously treated with the RCA protocol [32,33]. After solvent evapora-
tion, the samples were dried under air at room temperature.2.2. Atomic force microscopy
Atomic force microscopy (AFM) images were acquired using a
Shimadzu SPM-9500J3 microscope with a scanner of 125 lm on
the x–y plane and 8 lm along the z axis. The instrument was oper-
ated in the contact mode and was controlled by SPMManager soft-
ware (version 2.11). The cantilevers were needles of Si3N4 (200 lm
length; Olympus) with a resonance frequency of 24 kHz and a
spring constant of 0.15 N m1.2.3. UV irradiation and contact angle measurements
The chitosan-based ﬁlms were irradiated in the air at constant
temperature (25 C), by using a pulsed Nitrogen laser (NL-100
Standford Research Systems) whose wavelength was 337 nm and
pulse width was 3.5 ns. The pulse energy was adjusted to be lower
than 100 lJ and the repetition rate was set in 1 Hz in order to avoid
thermal effects. A single convergent lens (f = 50 mm) was used to
expand the beam size, leading to an homogeneous irradiation of
chitosan ﬁlms placed at 35 cm from the focal point. At this conﬁg-
uration, the laser ﬂuence is lower than the ablation threshold for
chitosan samples, which is estimated to be of the order of 1.0 J/
cm2 [24].
The wetting phenomena on the surface of chitosan ﬁlms were
investigated by using the sessile drop method. Glycerol drops were
deposited on the chitosan ﬁlms and the dynamic contact angles
were automatically acquired by means of an optical goniometer
CAM 101 (KSV Instruments). In particular, the time evolution of
the contact angle was determined from the digital analysis of glyc-
erol drop images which were captured in intervals of 16 ms. All
measurements were performed at a constant temperature (25 C)
and the procedure was repeated at least ten times.2.4. FTIR spectroscopy
In order to study the chemical and structural changes in chito-
san ﬁlms associated with the UV irradiation and the addition of
dansyl derivatives, FTIR spectra were recorded using a Shimadzu
IR Prestige-21 spectrophotometer at the wavenumber range region
between 4000 and 400 cm1. Free-standing chitosan-based ﬁlms
were prepared and all infrared spectra were recorded in the trans-
mission mode at 4 cm1 intervals and 20 scans.3. Result and discussion
The surfaces of all polymeric ﬁlms were mapped and their mor-
phological parameters were acquired by atomic force microscopy
(AFM) with the aim of observing the differences in the ﬁlm surface
associated with the interaction between dansyl derivatives and
chitosan. Representative two- and three-dimensional AFM images
of chitosan, dansyl chloride-chitosan and dansylglycine-chitosan
ﬁlms are shown in Fig. 1.
According to Fig. 1a, the chitosan ﬁlm presents a ﬂat homoge-
neous surface exhibiting a very low dispersion in the roughness
proﬁle. In Fig. 1b, we can observe that the dansyl chloride-chitosan
ﬁlms display a non-homogeneous surface with some roughness,
which can be associated with the chemical reaction between dan-
syl chloride and the amino groups of chitosan. In particular, dansyl
chloride-chitosan ﬁlms exhibit an expressive ﬂuorescence in the
region of 475 nm, which is directly associated with the formation
of a sulfonamide group in such systems [21,22], as schematically
represented in Fig. 2.
A distinct scenario can be observed in the AFM images of dan-
sylglycine-chitosan ﬁlms, as shown in Fig. 1c. Dansylglycine-chito-
san ﬁlms present rough surfaces where a random dispersion of
grains can be identiﬁed. The presence of such grains can be ex-
plained from the distinct interactions between the chloride and
glycine groups with the chitosan. While an effective chemical reac-
tion occurs between the dansyl chloride and the chitosan, the main
mechanism of interaction between dansylglycine and chitosan is
the formation of hydrogen bonds. In particular, the carboxylic
group of the dansylglycine tends to form a weak hydrogen bond
with amine groups of the chitosan [34,35]. In fact, such mechanism
of interaction has been explored in the fabrication of nanocompos-
ite ﬁlms based on chitosan and organometallic compounds [36,37],
as well as in the design of nano-chitosan blends as sensing materi-
als for glycine [38]. Similar to the organometallic-chitosan com-
posites, the formation of hydrogen bonds is weaker than the
intermolecular interaction between dansylglycine molecules, giv-
ing rise to the dansylglycine clusters in the chitosan ﬁlms. In this
case, dansylglycine-chitosan ﬁlms can be considered as a poly-
meric composite.
The analysis of AFM images provides several parameters that al-
low the characterization of the morphological structure at the sur-
face of polymeric ﬁlms. In Table 1, we present the arithmetic mean
roughness (Ra), the root mean square roughness (Rms), and the
surface area of the chitosan, dansyl chloride-chitosan, and dansyl-
glycine-chitosan ﬁlms. These data show that the morphological
parameters exhibit a strong dependence on the chemical structure
of the dansyl derivative used to prepare the ﬁlms, reﬂecting the
effective interaction between dansyl derivatives and chitosan. A
substantial enhancement in the average roughness is observed in
chitosan ﬁlms containing dansyl derivatives. However, dansylgly-
cine-chitosan ﬁlms present a surface area similar to that of
chitosan ﬁlms. Further, one can also notice that the dansyl
chloride-chitosan ﬁlms exhibit a large surface area when compared
with that observed in the other ﬁlms.
Fig. 1. Representative two- and three dimensional AFM images of polymeric ﬁlms based on chitosan: (a) chitosan ﬁlm, (b) dansyl chloride-chitosan ﬁlm, and (c)
dansylglycine-chitosan ﬁlm. Notice that the morphological structure of the ﬁlm surfaces depends on the dansyl derivative used.
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Fig. 2. Schematic representation of the reaction between dansyl chloride and chitosan.
Table 1
Morphological parameters of polymeric ﬁlms: arithmetic mean roughness (Ra), root
mean square roughness (Rms) and surface area of chitosan, dansyl chloride-chitosan
and dansylglycine-chitosan ﬁlms. In each sample, the mapped area was 10  10 lm.
Film Ra (nm) Rms (nm) Surface area (lm2)
Chitosan 1.506 2.172 100.137
Dansyl chloride-chitosan 8.539 10.693 100.952
Dansylglycine-chitosan 9.80 11.888 100.228
258 A.P.P. Praxedes et al. / Journal of Colloid and Interface Science 376 (2012) 255–261In order to clarify the structural modiﬁcations on the polymeric
chain due to addition of dansyl derivatives in chitosan samples, the
FTIR spectra of chitosan and dansylglycine-chitosan ﬁlms are pre-
sented in Fig. 3. For the chitosan ﬁlm, FTIR spectrum exhibits the
typical absorption bands at 3440, 2920 and 2880 cm1, which rep-
resent respectively the stretching vibrations of AOH, ACH2, and
ACH3 groups. The absorption bands at 3370 and 1580 cm1 are
characteristic of stretching and bending vibrations of ANH2 amine
group. The band peaks at 1409 and 1316 cm1 correspond to the
vibrations of AOH and ACH groups in the pyranose ring. The
absorption band at 1630 cm1 is attributed to the stretching of
AC@O carbonyl group which is associated to the existence of N-
acetyl units due to the degree of deacetylation around 85%. The
strong peak at 1080 cm1 corresponds to the antisymmetric
stretching of CAOAC glycosidic linkage. Such IR spectrum for
chitosan is good agreement with previous reports [23,36,37,39].
Concerning the dansylglycine-chitosan ﬁlms, we observe that the
IR absorption spectra present a quite similar structure to that ob-
served in chitosan ﬁlms. In particular, no signiﬁcant wavenumber1000 40016004000 3400 2800 2200
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Fig. 3. FTIR spectra of chitosan-based ﬁlms: chitosan ﬁlm (black line) and
dansylglycine-chitosan ﬁlm (red line). (For interpretation of the references to
colour in this ﬁgure legend, the reader is referred to the web version of this article.)shift was observed for the most absorption bands. However, one
can notice pronounced modiﬁcations in the absorption bands of
the stretching vibrations of the AOH group and the bending of
vibrations of the ANH2 group. More speciﬁcally, the stretching
band of AOH group is shift from 3440 to 3368 cm1 while the
bending band of the ANH2 group becomes more intense, with a
shift from 1580 to 1546 cm1. Further, we can observe a shift from
3370 to 3290 cm1 in the absorption band associated with the
stretching of the ANH2 group. The present data indicate the exis-
tence of hydrogen bond interactions between dansylglycine mole-
cules and chitosan polymeric chain.
In Fig. 4, we present the time evolution of the contact angle of
glycerol drops on chitosan ﬁlms for distinct UV exposures. We
can clearly observe that the dynamic of wetting is highly affected
by the UV irradiation of chitosan ﬁlms, depending on the number
of laser pulses used. We notice a pronounced reduction in the equi-
librium contact angle as the number of laser pulses is raised, which
results from the photochemical degradation of the ﬁlms. In fact,
the dynamic of wetting is governed by the effective interaction
on the drop/ﬁlm interface, which varies as the chemical structure
on the ﬁlm surface is modiﬁed. Although chitosan ﬁlms present a
low absorption on the wavelength of the laser excitation [29], sev-
eral works have reported modiﬁcations in the physical properties
of such systems due to the UV irradiation [24,39]. In particular,
the UV irradiation leads to the photo-oxidation of the chitosan,
with the formation of hydroxyl and carbonyl groups at the ﬁlm
surface. The formation of such polar groups induced by UV radia-
tion is well established in the current literature and it has been
identiﬁed by the increase (decrease) of the ratio between the char-
acteristics peaks for hydroxyl (glycosidic) and amine groups in the0 2 4 6 8 10
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Fig. 4. Time evolution of the contact angle of glycerol drops on chitosan ﬁlms for
different UV irradiations. One can notice a reduction of the equilibrium contact
angle as the number of laser pulses is increased.
Table 2
Wetting parameters of chitosan ﬁlms obtained by ﬁtting the time evolution of the
contact angle with the molecular-kinetic theory.
Pulse numbers h0 n (1017 m2) gs (mJ/m2)
0 86.5 ± 0.50 3.24 ± 0.08 13.6 ± 0.6
1 84.3 ± 0.60 3.09 ± 0.08 14.2 ± 0.4
5 81.3 ± 0.30 4.13 ± 0.09 17.9 ± 0.9
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FTIR spectra of chitosan ﬁlms after UV exposure (not shown), we
observed an increase around 10% in the ratio A3440/A1580, where
A3440 and A1580 are respectively the absorbance values of hydro-
xyl-stretching and amine-bending absorption bands. On the other
hand, we cannot observe a signiﬁcant alteration in the ratio be-
tween the absorbance of glycosidic and amine groups. It is impor-
tant to stress that photodegradation process occurs along the
entire ﬁlms, mainly on the free surface of the ﬁlm due to the oxy-
gen presence, as schematically represented in the Fig. 5. As a con-
sequence, a pronounced enhancement of the effective interaction
at the interface drop/ﬁlm takes place in wetting phenomena.
The time evolution of the contact angle can be analyzed in the
light of the molecular-kinetic theory for the displacement of the
contact line during the wetting phenomenon [40–42]. In such an
approach, the relaxation of the contact angle is governed by the
statistical dynamics of the liquid molecules in a region around
the contact line, denominated as the three-phases zone. Using
the Eyring activated-rate theory for the transport of non-volatile
liquids [43], the time evolution of a drop with a spherical cap shape
is given by:
@h
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Here, h represents the dynamic contact angle, h0 is the equilib-
rium contact angle, and f(h) is a function which depends on the
geometric shape of the drop. g‘ is the ﬂuid viscosity, c‘ is the sur-
face tension, and T is the temperature of the system. h and kB are
respectively the Planck’s and Boltzmann’s constants. v‘ is the vol-
ume of the unity of ﬂow, deﬁned as v‘ =M‘/NAq‘, where NA is the
Avogadro’s number, q‘ and M‘ represent the mass density and
the molar mass of the ﬂuid, respectively. In Eq. (1), the parameter
n corresponds to the surface density of adsorption sites involved in
the wetting phenomenon, while ks is the frequency of molecular
displacements. ks is associated with the surface contribution gs
(per unit of area) for the activation free energy (per unit of area)
of wetting gw:
ks ¼ kBTh exp 
gs
nkBT
 
: ð3ÞFig. 5. Main mechanisms of photodegradation of the chitosan during the UV exposure: (a
oxygen, (b) production of hydroxyl group, and (c) formation of a carboxylic group in thThe activation free energy of wetting is deﬁned as the sum of
the surface energy contribution and the viscous energy contribu-
tion gv:
gw ¼ gs þ gv ; ð4Þ
where the viscous contribution is deﬁned from
g‘ ¼
h
v‘
expðgv=nkBTÞ: ð5Þ
According to the molecular-kinetic theory, we can obtain n and
gs parameters from dynamic wetting measurements, once the vis-
cous contribution can be previously determined. In Table 2, we list
the mean values of these parameters which were computed from
the ﬁts of ten measurements of glycerol sessile drops
(q‘ = 1.261 g/cm3, c‘ = 64.0 mJ/m2, g‘ = 0.945 Pa s) on the surface
of chitosan ﬁlms. We notice that the surface energy per unity of
area increases with the number of laser pulses, reﬂecting the pho-
todegradation of chitosan chemical structure and the enhancement
of the surface polarity.
Let us now consider the role played by the dansyl derivatives in
the wettability of chitosan. In Fig. 6, we show the dynamic contact
angle of glycerol drops deposited on the dansyl chloride-chitosan
ﬁlms. In non-irradiated ﬁlms, we notice that the equilibrium con-
tact angle is about 5 lower than in non-irradiated chitosan ﬁlms.
Such a reduction is mainly associated with the insertion of dansyl
groups in the chemical structure of the chitosan polymeric chain,
as schematically represented in Fig. 2. In fact, dansyl chloride intro-
duces new adsorption sites on the ﬁlm surface which reﬂects the
enhancement of the surface area observed in AFM images. Con-
cerning the UV irradiation, we can observe a pronounced reduction
of the equilibrium contact angle as the number of pulses is in-
creased, with a total reduction of almost 8 for ﬁve laser pulses.
The parameters obtained from molecular-kinetic theory show that
the increase of the surface contribution for the wetting free energy
is accomplished by the raising of the surface density of adsorption) rupture of glycosidic linkage and formation of a carboxylic groups in the absence of
e presence of oxygen.
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Fig. 6. Dynamic contact angle of glycerol drops on the surface of dansyl chloride-
chitosan ﬁlms previously irradiated by a pulsed UV laser. We observe that the
modiﬁcation of chitosan by the insertion of dansyl chloride reduces the UV stability
of the chitosan ﬁlms.
Table 3
Wetting parameters of dansyl chloride-chitosan ﬁlms obtained by ﬁtting the time
evolution of the contact angle with the molecular-kinetic theory.
Pulse numbers h0 n (1017 m2) gs (mJ/m2)
0 81.3 ± 0.40 3.58 ± 0.01 14.8 ± 0.7
1 78.8 ± 0.60 3.71 ± 0.01 16.7 ± 0.7
5 73.7 ± 0.90 4.60 ± 0.09 19.5 ± 0.7
Table 4
Wetting parameters of dansylglycine-chitosan ﬁlms obtained by ﬁtting the time
evolution of the contact angle with the molecular-kinetic theory.
Pulse numbers h0 n (1017 m2) gs (mJ/m2)
0 84.4 ± 0.90 3.27 ± 0.09 13.3 ± 0.3
1 79.0 ± 0.90 3.11 ± 0.09 13.9 ± 0.4
5 75.9 ± 0.50 4.36 ± 0.09 17.9 ± 0.3
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marized in Table 3. Although a fraction of UV radiation is converted
in the ﬂuorescence process presented by the dansyl group, the de-
crease of the contact angle reveals a signiﬁcant enhancement in the
surface polarity of the ﬁlm due to the photodegradation. These re-
sults indicate that the immobilization of dansyl groups on the
chitosan backbone reduces the photostability of the ﬁlms. Con-
cerning the analysis of photodegradation from FTIR spectra, it
was hindered in dansyl chloride-chitosan ﬁlms due to the loss of
the reference peak at 1580 cm1, which corresponds to the bend-
ing vibrations of the amine group. Indeed, the amine group gives
rise to the sulfonamide group as a result of its reaction with the
sulfonyl chloride group of the dansyl derivative, as represented
in Fig. 2.0 2 4 6 8 10
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Fig. 7. Time evolution of contact angle of glycerol sessile drops on dansylglycine-
chitosan ﬁlms for distinct UV irradiations.The effects of the UV irradiation on the wetting dynamics of
glycerol drops on dansylglycine-chitosan ﬁlms are presented in
Fig. 7. In non-irradiated ﬁlms, we notice that the equilibrium con-
tact angle is slightly lower than that observed on chitosan ﬁlms.
Contrasting with the dansyl chloride, the addition of dansylglycine
does not modify the wetting properties of chitosan ﬁlms, as one
can note from the parameters obtained frommolecular kinetic the-
ory (see Table 4). Differing from the dansyl chloride, dansylglycine
molecules are not immobilized on the chitosan chain and the resul-
tant structure corresponds to a composite with the same wetting
properties of pure chitosan ﬁlms. Such results are in agreement
with AFM images, which show that the introduction of the dansyl-
glycine slightly modiﬁes the surface area of chitosan ﬁlms. In irra-
diated dansylglycine-chitosan ﬁlms, a pronounced reduction of the
equilibrium contact angle can be observed as the number of pulses
is raised. However, the values obtained for the density of adsorp-
tion sites and the surface contribution for the wetting free energy
are similar to that computed for glycerol sessile drops on undoped
chitosan ﬁlms. The FTIR measurements in dansylglycine-chitosan
ﬁlms revealed a decrease around 10% in the ratio A1080/A1546 upon
UV exposure (not shown). Here, A1080 and A1546 correspond to the
absorbance of the glycosidic-stretching and amine-bending
absorption bands, respectively. This result suggests that the addi-
tion of dansylglycine contributes to the rupture of glycosidic bonds
of the chitosan backbone.
The study of wettability of chitosan ﬁlms reveals that the addi-
tion of dansyl derivatives may increase the photodegradation pro-
cess. In particular, we observe that the photodegradation becomes
more pronounced when the guest compound is immobilized on the
chitosan backbone. Recent works have reported the sensitivity of
chitosan to the modiﬁcation of its polymeric chain due to the intro-
duction of additives, such as camphorquinone [44], 1-naphtylace-
tic acid [45], and benzophenone [46]. In all cases, the chain
scission takes place in a sequence of steps that involves the rupture
of glycosidic bonds, formation of hydroxyl radicals, and the even-
tual loss of immobilized groups. Our results shows that the immo-
bilization of dansyl-chloride favors the UV photodegradation
rather than the addition of dansylglycine. Although the dansyl
chloride may exhibit a dual ﬂuorescence associated with the exci-
tation of twisted intramolecular charge-transfer and non-charge
transfer states, the former process is not expected to occur when
the molecules are attached to the polymeric chain [47,48]. In fact,
the chain contraction due to the effective attraction of polymer
segments tends to suppress the twisting of the dansyl group and
such a process cannot be directly associated with the enhancement
of the photodegradation observed on dansyl chloride-chitosan
ﬁlms. However, the energy absorbed by dansyl group during the
UV exposure can be transmitted to chitosan thus leading to a more
efﬁcient photodegradation.4. Conclusion
In summary we studied the effects of the UV exposure on the
wettability of chitosan ﬁlms containing dansyl derivatives, in spe-
cial dansyl chloride and dansylglycine. From AFM images we ob-
served that the introduction of dansyl chloride affects the surface
A.P.P. Praxedes et al. / Journal of Colloid and Interface Science 376 (2012) 255–261 261morphology of the ﬁlms, with a reasonable increase of the surface
area of the chitosan-based ﬁlms. In fact, the dansyl chloride is
immobilized on the polymeric backbone which results in the
enhancement of the number of adsorption sites involved on the
wetting phenomena. From the dynamic wetting of glycerol drops,
we notice that the insertion of dansyl groups on the polymeric
chain leads to the increase of the photodegradation of chitosan
ﬁlms during the UV exposure. On the other hand, the addition of
the dansylglycine in chitosan ﬁlms gives rise to a polymeric com-
posite with similar morphological and wetting properties of pure
chitosan samples. The present results indicate that wetting proper-
ties of the chitosan may be suitably modiﬁed by the immobiliza-
tion of ﬂuorophores on the polymeric chain, which becomes
more sensitive to the UV irradiation.
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